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DOOR ARRANGEMENT FOR AN AIRCRAFT
SEGMENT

CROSS-REFERENCES TO RELATED
APPLICATIONS

This application claims the benefit of the German patent
application No. 102019102267.3 filed on Jan. 30, 2019, and

the German patent application No. 102019102263.0 filed on

Jan. 30, 2019, the entire disclosures of which are incorpo-
rated herein by way of reference.

BACKGROUND OF THE INVENTION

The present invention relates to a door arrangement for an
aircrait segment. The invention furthermore relates to an

atrcraft segment equipped with a door arrangement of this

type.

BACKGROUND OF THE INVENTION

A door arrangement used 1n a modern transport aircrait 1s
commonly equipped with an emergency slide kinematic
system which comprises a girt bar, an emergency slide
connected to the girt bar, and a selector lever provided 1n the
region of an 1nner side of the passenger door. When the
passenger door 1s open and when the passenger door 1s
closed 1n the disarmed state of the emergency slide, the girt
bar 1s fastened to the passenger door. The arming of the
emergency slide 1s performed by means of a manual actua-
tion of the selector lever mechanism in the closed state of the
passenger door. The arming of the emergency slide induces
a movement of the girt bar, as a result of which the girt bar
enters into engagement with an engagement device provided
in the region of a fuselage portion, which accommodates the
passenger door and which 1s designed, for example, 1n the
form of a door frame portion, of the transport aircratt. It the
passenger door 1s then opened 1n an emergency situation, the
girt bar decouples from the passenger door as a result of the
lifting movement of the passenger door. At the same time,
the girt bar 1s locked 1n 1ts position in the engagement
device. As a result, the emergency slide 1s attached, so as to
be ready for use, to the aircraft structure.

SUMMARY OF THE INVENTION

The present invention 1s directed to an object of specily-
ing a door arrangement for an aircrait segment, and an
aircraft segment, which are equipped with an emergency
slide kinematic system which 1s of simple design and 1s
reliable.

A door arrangement for an aircraft segment comprises a
passenger door and a fuselage portion accommodating the
passenger door. The passenger door 1s movable relative to
the fuselage portion, which accommodates the passenger
door, between a raised position and a lowered position. The
tuselage portion may be designed, for example, 1n the form
of a door frame and have a door opening that accommodates
the passenger door. Furthermore, the door arrangement
comprises a girt bar for arming and disarming an emergency
slide. The girt bar 1s connectable by means of a connecting
arrangement to the passenger door and/or to the fuselage
portion. Accordingly, an emergency slide connected to the
girt bar can be selectively connected to the passenger door
and/or to the fuselage portion by means of the connecting
arrangement.
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The connecting arrangement comprises a mechanism
which 1s configured to, during arming of the emergency
slide, actuate a locking mechanism of an engagement device
fastened to the fuselage portion, 1n such a way that the girt
bar 1s fixed in a decouplable manner to the engagement
device. By means of the interaction of the mechanism of the
connecting arrangement with the locking mechanism of the
engagement device, the girt bar 1s thus fixed to the engage-
ment device immediately during the arming of the emer-
gency slide.

Thus, 1n the case of the door arrangement described here,
the emergency slide 1s securely connected to the fuselage
portion already 1n the armed state, and an additional locking
step that first takes place during the activation of the
emergency shide 1s avoided. Furthermore, the mechanism for
actuating the locking mechanism of the engagement device
1s integrated into the connecting arrangement. The door
arrangement 1s accordingly distinguished by an emergency
slide kinematic system which 1s of simple design and small
construction and which 1s reliable.

The mechanism of the connecting arrangement 1s prefer-
ably configured to connect the girt bar to the passenger door
in the disarmed state of the emergency slide. In this way, an
inadvertent triggering of the emergency slide during the
opening of the passenger door 1s reliably prevented. In
addition or alternatively, the engagement device of the
connecting device may be configured to connect the girt bar
to the tuselage portion 1n the armed state of the emergency
slide. It 1s thereby ensured that, 1n an emergency situation,
the emergency slide 1s securely connected to the fuselage
portion and 1s operational without limitation.

The mechanism of the connecting arrangement 1s prefer-
ably furthermore configured to, during disarming of the
emergency slide, that 1s to say, during a transfer of the
emergency slide from 1ts armed state into 1ts disarmed state,
actuate the locking mechanism of the engagement device
fastened to the fuselage portion, in such a way that the
locking mechanism 1s unlocked. By means of the unlocking
of the locking mechanism, the decoupling of the girt bar
from the engagement device 1s possible, such that the girt
bar can be decoupled from the fuselage portion and con-
nected to the passenger door again. It 1s thus also the case for
the unlocking of the locking mechanism that no separate
unlocking step and no separate mechanism are required—
rather, the unlocking of the locking mechanism takes place
automatically during the course of the disarming of the
emergency slide.

The connecting arrangement 1s preferably furthermore
configured to, during the aiming of the emergency slide,
hold the girt bar positionally fixed relative to the passenger
door situated 1n 1ts lowered position. In other words, 1n the
case of the passenger door arrangement, 1t 1s preferably the
case that the position of the girt bar relative to the passenger
door 1s not changed during the transition from disarming to
aiming of the emergency slide in the lowered state of the
passenger door. In this way, a complex interface between
passenger door, girt bar and fuselage portion, which can lead
to dificult or complex handling and also interruptions
during production and maintenance, 1s avoided. In particu-
lar, 1t 1s possible to dispense with a complex kinematic
system owing to the transfer of the girt bar between the
passenger door and the fuselage portion. The emergency
slide securing system of the door arrangement can then be
designed to be particularly lightweight, simple and robust
with regard to handling and tolerances.

The mechanism preferably comprises a holding element.
The holding element may be fastened to the passenger door.
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The holding element 1s, 1n particular, rotatable about a first
rotary axle relative to the passenger door between a holding
position and a release position. For example, the holding
clement may be configured to be transierred from 1ts holding
position 1nto its release position by means of an anticlock-
wise rotation about the first rotary axle. In its holding
position, the holding element 1s preferably configured to
connect the girt bar to the passenger door. Accordingly, 1n
the disarmed state of the emergency slide, the holding
clement 1s preferably situated in 1ts holding position and 1n
engagement with the girt bar. In this way, the girt bar 1s
securely fixed to the passenger door 1n the disarmed state of
the emergency slide. By contrast, 1n 1ts release position, the
holding element 1s preferably configured to release the girt
bar. Accordingly, during the arming of the emergency slide,
the holding element 1s preferably rotated about the first
rotary axle from 1ts holding position 1nto 1ts release position.
In this way, the girt bar 1s released and decoupled from the
passenger door.

The holding element may, for example, be designed in the
form of a lever with lever arms extending from the first
rotary axle. In the region of a first end, the holding element
preferably comprises a receiving portion which 1s configured
to recerve the girt bar, and hold the latter 1n 1ts position
relative to the passenger door, when the holding element 1s
situated 1n its holding position in the disarmed state of the
emergency slide. The receiving portion may be designed, for
example, 1n the form of a curved lever arm and positioned
so as to engage under the girt bar when the holding element
1s situated 1n 1ts holding position.

Furthermore, the holding element may be equipped, in the
region of a second end, with a first actuation portion which
1s configured to actuate the locking mechanism of the
engagement device such that the girt bar 1s fixed 1n a
decouplable manner to the engagement device when the
holding element 1s rotated about the first rotary axle relative
to the passenger door from its holding position mto its
release position during the arming of the emergency slide.
The first actuation portion may, for example, be configured
to come into contact with the locking mechanism of the
engagement device and subject the locking mechanism to a
pressure force, which locks the locking mechanism, when
the holding element 1s transferred from 1ts holding position
into 1ts release position by means of an anticlockwise
rotation about the first rotary axle.

The recerving portion of the holding element may com-
prise a second actuation portion which 1s configured to
actuate the locking mechanism of the engagement device,
such that the locking mechanism 1s unlocked when the
holding element 1s rotated about the first rotary axle relative
to the passenger door from its release position into its
holding position during the disarming of the emergency
slide. The second actuation portion may be arranged directly
in the region of the first end of the holding element. In
particular, the second actuation portion may be configured to
come 1nto contact with the locking mechanism of the
engagement device and subject the locking mechanism to a
pressure force, which unlocks the locking mechanism, when
the holding element 1s transferred from 1ts release position
into its holding position by means of a clockwise rotation
about the first rotary axle.

The mechanism preferably also comprises an arresting
clement. The arresting element may be fastened to the
passenger door, adjacently with respect to the holding ele-
ment. The arresting element 1s, 1n particular, rotatable about
a second rotary axle relative to the passenger door between
a decoupled position and an arresting position. The second
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rotary axle of the arresting element extends preferably
substantially parallel to the first rotary axle of the holding
clement. For example, the arresting element may be config-
ured to be transierred from its decoupled position 1nto its
arresting position by means of an anticlockwise rotation
about the second rotary axle. In 1ts arresting position, the
arresting element 1s preferably configured to arrest the
holding element in its holding position and/or its release
position.

An arresting position that the arresting element assumes
in order to arrest the holding element 1n 1ts holding position
may differ from an arresting position that the arresting
clement assumes 1n order to arrest the holding element 1n 1ts
release position. For example, 1n an arresting position in
which 1t arrests the holding element 1n its release position,
the arresting element may, relative to 1ts decoupled position,
be rotated a few degrees further anticlockwise about the
second rotary axle than i1n an arresting position in which it
arrests the holding element in 1ts holding position.

In 1ts decoupled position, the arresting element 1s prefer-
ably configured to permit a rotation of the holding element
about the first rotary axle. When the arresting element 1s
situated 1n 1ts decoupled position, 1t 1s preferably not 1n
contact with the holding element. Accordingly, the holding
clement can then be transferred from its holding position
into 1ts release position or from its release position 1nto 1ts
holding position.

If the passenger door 1s situated 1n 1ts raised position and
the emergency slide 1s disarmed, the holding element 1s
preferably, as described above, arranged in 1ts holding
position and arrested by means of the arresting element
situated 1n 1ts arresting position. During the lowering of the
passenger door, the arresting element 1s preferably trans-
terred from its arresting position 1nto its decoupled position.
As a result, a movement of the holding element from its
holding position 1nto its release position, and consequently
a decoupling of the girt bar from the passenger door, are
made possible. If the passenger door 1s raised in the armed
state of the emergency slide, that 1s to say, 1n a state in which
the girt bar 1s fixed to the fuselage portion and 1s locked 1n
a decoupable manner to the engagement device, the arresting
clement 1s preferably moved from its decoupled position
into 1ts arresting position again. The arresting element then
passes 1nto engagement with the holding element again, and
fixes the holding element 1n 1ts release position. It 1s thereby
ensured that the raising of the passenger door 1s not impeded
by an interaction of the holding element with the girt bar.

The arresting element may, for example, similarly to the
holding element, be designed in the form of a lever with
lever arms extending from the second rotary axle. In the
region of a first end, the arresting element preferably com-
prises a lirst arresting device which 1s configured to engage
with a complementary second arresting device of the hold-
ing element in order to arrest the holding element i 1ts
holding position and/or its release position when the arrest-
ing element 1s situated 1n 1ts arresting position. The second
arresting device of the holding element may comprise a first
and a second arresting projection which may extend from a
surface, facing toward the arresting element, of the holding
clement. The first arresting device of the arresting element
may then be 1n engagement selectively with the first or the
second arresting projection of the second arresting device of
the holding element 1n order to arrest the holding element
selectively 1n its holding position or its release position.

The first arresting projection 1s preferably arranged fur-
ther remote from the first rotary axle, and closer to the
second end of the holding element, than the second arresting
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projection. Accordingly, the holding element 1s preferably
rotated turther anticlockwise about the first rotary axle when
the first arresting device of the arresting element i1s in
engagement with the second arresting projection than when
the first arresting device of the arresting element i1s in
engagement with the first arresting projection. Conse-
quently, the holding element 1s preferably arrested in 1its
holding position when the first arresting device of the
arresting element engages under the first arresting projec-
tion. By contrast, the holding element 1s preferably arrested
in 1ts release position when the first arresting device of the
arresting element engages under the second arresting pro-
jection.

Furthermore, the arresting element may be equipped, in
the region of a second end, with a decoupling device which
1s configured to, during the lowering of the passenger door,
abut against an abutment surface, which 1s formed on the
engagement device, 1 order to rotate the arresting element
about the second rotary axle from 1ts arresting position into
its decoupled position. In a preferred embodiment of the
passenger door arrangement, the arresting eclement 1s pre-
loaded 1nto 1ts arresting position, for example by means of
a spring. By means of the interaction of the decoupling
device with the abutment surface of the engagement device,
the arresting element can then be rotated clockwise, counter
to the spring-imparted preload force acting on the arresting,
clement, about the second rotary axle in order to transter the
arresting element from 1its arresting position 1into 1ts
decoupled position.

The passenger door arrangement preferably furthermore
comprises an activation device which 1s configured to acti-
vate the arming and disarming of the emergency slide. In
particular, the activation device may be configured to trigger
a movement of the holding element between 1ts holding
position and 1ts release position. The activation device may,
for example, comprise a manually actuatable selector lever
which 1s provided in the region of an inner side of the
passenger door and which 1s connected to the mechanism of
the connecting arrangement and, 1n particular, to the holding
clement of the mechanism. For this purpose, the activation
device may for example comprise a Bowden cable, the first
end of which 1s connected to the selector lever and the
second end of which 1s connected to the mechanism, 1n
particular to the holding element.

An actuation of the selector lever 1s then converted into a
corresponding movement of the holding element between 1ts
holding position and 1ts release position. In particular, the
holding element can be moved from its holding position 1nto
its release position by means of a corresponding actuation of
the selector lever during the arming of the emergency slide.
By contrast, during the disarming of the emergency slide, the
holding element 1s preferably transferred from its release
position into 1ts holding position by means of a correspond-
ing actuation of the selector lever.

The engagement device fastened to the fuselage portion
may comprise a holding portion. The holding portion
extends preferably substantially parallel to the passenger
door and substantially perpendicular to the girt bar. Further-
more, the holding portion extends preferably substantially
perpendicular to the abutment surface which 1s formed on
the engagement device and against which the decoupling
device of the arresting element abuts during the lowering of
the passenger door. In the holding portion, there may be
formed a receiving recess which 1s configured to receive the
girt bar. Accordingly, the shape and the size of the receiving
recess are preferably adapted to the shape and the size of the
girt bar.
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The locking mechanism of the engagement device prel-
erably comprises a lock apparatus which 1s rotatable about
a third rotary axle between an unlocking position and a
locking position. When it 1s situated 1n 1ts unlocking posi-
tion, the lock apparatus 1s preferably configured to permit a
decoupling of the girt bar from the engagement device. By
contrast, in its locking position, the lock apparatus 1s con-
figured to fix the girt bar to the engagement device.

Furthermore, the locking mechanism of the engagement
device may comprise a blocking mechanism which 1s con-
figured to, during the arming of the emergency slide, be
actuated by the mechanism in order to block the lock
apparatus 1n its locking position. The blocking mechanism 1s
preferably designed so as to be actuatable by the first
actuation portion of the holding element when the holding
clement 1s, during the arming of the emergency slide, rotated
about the first rotary axle relative to the passenger door from
its holding position into its release position. Accordingly, the
blocking mechanism is preterably configured to be actuated
by a pressure force which 1s exerted on the blocking mecha-
nism by the first actuation portion of the holding element
when the holding element, during the arming of the emer-
gency slide, 1s transferred from 1ts holding position nto 1ts
release position by means of an anticlockwise rotation about
the first rotary axle.

Furthermore, the blocking mechanism 1s preferably con-
figured to, during the disarming of the emergency slide, be
actuated by the mechanism of the connecting arrangement 1n
order to eliminate the blocking of the lock apparatus 1n 1ts
locking position. The blocking mechanism 1is, 1n particular,
designed so as to be actuatable by the second actuation
portion of the holding element when the holding element 1s,
during the disarming of the emergency slide, rotated about
the first rotary axle relative to the passenger door from its
release position into 1ts holding position. Accordingly, the
blocking mechanism 1s preferably configured to be actuated
by a pressure force which 1s exerted on the blocking mecha-
nism by the second actuation portion of the holding element
when the holding element, during the disarming of the
emergency slide, 1s transierred from its release position mnto
its holding position by means of a clockwise rotation about
the first rotary axle.

The lock apparatus 1s, 1 particular, configured to, during,
the lowering of the passenger door 1n the disarmed state of
the emergency slide, interact with the girt bar such that the
lock apparatus 1s rotated from its unlocking position into 1ts
locking position. In particular, the lock apparatus i1s config-
ured to come into contact with the girt bar during the
lowering of the passenger door in the disarmed state of the
emergency slide. As soon as the girt bar bears against the
lock apparatus, the girt bar preferably exerts a pressure force
on the lock apparatus, as a result of which the lock apparatus
1s rotated clockwise about the third rotary axle from its
unlocking position into its locking position.

The lock apparatus may furthermore be configured to,
during the raising of the passenger door 1n the disarmed state
of the emergency slide, too, interact with the girt bar such
that the lock apparatus 1s rotated from 1ts locking position
into its unlocking position. For example, the lock apparatus
may be designed such that, during the raising of the pas-
senger door 1n the disarmed state of the emergency slide, the
girt bar comes into contact with the lock apparatus and
exerts a pressure force on the lock apparatus, as a result of
which the lock apparatus 1s rotated anticlockwise about the
third rotary axle from 1ts locking position into 1ts unlocking
position.




US 11,572,150 B2

7

In addition or alternatively, the lock apparatus may, how-
ever, also be preloaded by spring means 1nto 1ts unlocking
position. The lock apparatus may then be configured to be
rotated about the third rotary axle from 1ts unlocking posi-
tion 1nto 1ts locking position by a force which 1s exerted on
the lock apparatus by the girt bar during the lowering of the
passenger door and which opposes the spring-imparted
preload force. During the raising of the passenger door, the
spring-imparted preload force may then eflect or assist the
return movement of the lock apparatus from 1ts locking
position 1nto 1ts unlocking position.

In a preferred embodiment, the lock apparatus comprises
a first lock arm which extends from the third rotary axle. The
first lock arm 1s preferably configured to engage over the girt
bar when the passenger door 1s situated in 1ts lowered state.
The first lock arm then serves for fixing the girt bar to the
engagement device. In particular, the first lock arm may
engage over the girt bar in the lowered state of the passenger
door such that the girt bar 1s fixed 1n the receiving recess of
the holding portion.

Furthermore, the lock apparatus may comprise a second
lock arm which extends from the third rotary axle. The
second lock arm 1s preferably configured to engage under
the girt bar when the passenger door 1s situated 1n 1ts lowered
state. In the case of such an embodiment of the lock
apparatus, the girt bar comes into contact with the second
lock arm, and exerts a pressure force on the second lock arm,
during the lowering of the passenger door. As a result, the
lock apparatus 1s rotated clockwise about the third rotary
axle from its unlocking position into its locking position, 1n
which the second lock arm finally engages under the girt bar,
while the first lock arm engages over the girt bar.

Thus, 1n the lowered state of the passenger door, the first
and the second lock arm of the lock apparatus situated 1n 1ts
locking position form a type of “gripper” which encloses the
oirt bar. An angle defined by the first and the second lock
arm of the lock apparatus 1s, in particular, adapted to an outer
diameter and an outer contour of the girt bar. Furthermore,
the angle must be selected such that, during the lowering of
the passenger door, the girt bar can be moved past the first
lock arm of the lock apparatus, which at this point in time
1s situated in its unlocking position, and abut against the
second lock arm. For example, the first and the second lock
arm of the lock apparatus may define an angle of approxi-
mately 70 to 90°.

In order to permit particularly secure fixing of the girt bar
to the engagement device, the first lock arm may comprise
a {irst portion, which 1s arranged adjacent to the third rotary
axle, and a second portion, which defines a free end of the
first lock arm and which i1s inclined relative to the first
portion 1n the direction of the second lock arm. The angle
defined by the first and the second portion of the first lock
arm may for example lie 1n a range of approximately 135 to
170°.

The blocking mechanism may comprise a first lock ele-
ment which 1s formed on the lock apparatus and which
extends from the third rotary axle. The first lock element
preferably extends from the third rotary axle in such a way
that the first lock element forms an angle>90° both with the
first lock arm and with the second lock arm of the lock
apparatus. For example, the first lock element may be
designed 1n the form of a plate or of a block with an opening
formed therein.

Furthermore, the blocking mechanism preferably com-
prises a second lock element of complementary form with
respect to the first lock element. The second lock element 1s
preferably rotatable about a fourth rotary axle between a

10

15

20

25

30

35

40

45

50

55

60

65

8

non-engagement position and an engagement position.
When situated 1n i1ts non-engagement position, the second
lock element preferably releases the first lock element 1n
order to eliminate the blocking of the lock apparatus 1n 1ts
locking position. By contrast, when arranged in 1ts engage-
ment position, the second lock element 1s preferably in
engagement with the first lock element 1n order to block the
lock apparatus 1n 1ts locking position.

The second lock element preferably comprises a lever arm
which extends from the fourth rotary axle. Furthermore, the
second lock element may comprise a pin which 1s attached
to the lever arm such that, when the second lock element 1s
transferred from 1ts non-engagement position 1nto 1ts
engagement position, said pin 1s received in the opening
formed on the first lock element. By means of the interaction
ol the pin of the second lock element with the opening of the
first lock element, the lock apparatus can then be reliably
blocked 1n 1ts locking position.

Furthermore, the blocking mechamism may comprise a
third lock element which 1s rotatable about a fifth rotary axle
between a non-engagement position and an engagement
position. When situated 1n 1ts non-engagement position, the
third lock element preferably releases the second lock ele-
ment 1n order to permit a rotation of the second lock element
from 1ts engagement position into 1ts non-engagement posi-
tion. By contrast, when arranged 1n 1ts engagement position,
the third lock element 1s preferably 1in engagement with the
second lock element 1n order to fix the second lock element
in 1ts engagement position.

A detent opening may be formed on the second lock
clement. For example, the detent opening may be formed 1n
the lever arm of the lock element. By contrast, the third lock
clement may be equipped with a detent lug. When both the
second lock element and the third lock element are situated
in their engagement position, the detent lug of the third lock
clement can project through the detent opening of the second
lock element and bear against a detent surface which 1is
tformed adjacent to the detent opening on the lever arm of the
lock element.

The second lock element may comprise a first actuation
clement which 1s configured to, during the arming of the
emergency slide, be actuated by the mechanism 1n order to
move the second lock element from i1ts non-engagement
position 1nto 1ts engagement position. In particular, the first
actuation element may be configured to be actuated by a
force, 1in particular a pressure force, which 1s exerted on the
first actuation element by the first actuation portion of the
holding element when the holding element, during the
arming of the emergency slide, i1s transferred from its
holding position into 1ts release position by means of an
anticlockwise rotation about the first rotary axle. By means
of the force exerted on the first actuation element by the first
actuation portion of the holding element, the second lock
clement 1s then preferably rotated clockwise about the fourth
rotary axle from 1ts non-engagement position nto 1its
engagement position.

The first actuation element of the second lock element
may extend, for example 1n the region of a free end of the
second lock element, upwards from a top side of the lever
arm of the second lock element. In particular, the first
actuation element may comprise a carrier portion which
extends substantially perpendicularly upwards from the top
side of the lever arm and which bears a contact portion
which extends substantially perpendicular to the carrier
portion and substantially parallel to the lever arm. The first
actuation portion of the holding element may then come into
contact with the contact portion and cause the second lock
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clement to perform a clockwise rotation about the fourth
rotary axle when the holding element, during the arming of

the emergency slide, 1s rotated anticlockwise about the first
rotary axle from 1ts holding position 1nto 1ts release position.
The pin of the second lock element may extend substantially
perpendicular to the contact portion from a bottom side,
tacing toward the lever arm, of the contact portion.

In addition or alternatively, the third lock element may
comprise a second actuation element which 1s configured to,
during the disarming of the emergency slide, be actuated by
the mechanism 1n order to move the third lock element from
its engagement position 1nto 1ts non-engagement position. In
particular, the second actuation element may be configured
to be actuated by a force, in particular a pressure force,
which 1s exerted on the second actuation element by the
second actuation portion of the holding element when the
holding element, during the disarming of the emergency
slide, 1s transferred from 1its release position into its holding
position by means of a clockwise rotation about the first
rotary axle. By means of the force exerted on the second
actuation element by the second actuation portion of the
holding element, the third lock element 1s then preferably
rotated clockwise about the fifth rotary axle from 1ts engage-
ment position into its non-engagement position.

In a preferred embodiment, the second lock element 1s
preloaded 1to 1ts non-engagement position by spring
means. By contrast, the third lock element 1s preferably
preloaded into 1ts engagement position by spring means.
Then, during the aiming of the emergency slide, the second
lock element 1s moved 1nto 1ts engagement position, counter
to the spring-imparted preload of the second lock element,
by means of the force exerted on the second lock element by
the mechanism, that 1s to say, by the first actuation portion
of the holding element, until the second lock element enters
into engagement with the third lock element, which 1is
situated 1n 1ts engagement position, and 1s locked 1n 1its
engagement position by the third lock element. By contrast,
during the disarming of the emergency slide, the third lock
clement 1s moved 1nto 1ts non-engagement position, counter
to the spring-imparted preload of the third lock element, by
means of the force exerted on the third lock element by the
mechanism, that 1s to say, by the second actuation portion of
the holding element. As a result, the third lock element
disengages from the second lock element, such that the
second lock element 1s moved back into 1ts non-engagement
position again owing to its spring-imparted preload.

An aircralt segment comprises a door arrangement
described above.

BRIEF DESCRIPTION OF THE DRAWINGS

A preferred embodiment of the door arrangement accord-
ing to the invention 1s illustrated 1n the appended schematic
drawings. In the drawings:

FIG. 1 shows a diagrammatic sketch of an aircraft seg-
ment which comprises a door arrangement equipped with an
emergency shide kinematic system, wherein a passenger
door of the door arrangement 1s situated 1n a raised position
and an emergency slide 1s disarmed;

FIG. 2 shows a diagrammatic sketch of the aircraft
segment as per FIG. 1, wherein the passenger door of the
door arrangement 1s situated in a lowered position and the
emergency slide 1s disarmed;

FIGS. 3a and 36 show diagrammatic sketches of the
aircraft segment as per FIG. 1, wherein the passenger door
of the door arrangement 1s situated 1n a lowered position and
the emergency slide 1s armed; and
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FIG. 4 shows a diagrammatic sketch of the aircraft
segment as per FIG. 1, wherein the passenger door of the

door arrangement is situated in a raised position and the
emergency slide 1s armed.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

In the description that follows, for the purposes of expla-
nation but not limitation, specific details will be described in
order to 1mpart a basic understanding of the technology
proposed here. It 1s self-evident to a person of average skall
in the art that the present technology may be realized 1n other
exemplary embodiments which depart from these specific
details.

FIGS. 1 to 4 each show an aircrait segment 1 equipped
with a door arrangement 10, wherein the external shapes of
the door arrangement 10 and of the aircraft segment 1 are
merely schematically indicated. The door arrangement 10
comprises a passenger door 11, which 1s 1llustrated only 1n
certain portions, and a fuselage portion 2 accommodating
the passenger door 11. The passenger door 11 1s movable
relative to the fuselage portion 2, which may for example be
designed in the form of a door frame equipped with a door
opening, and which 1s likewise merely schematically indi-
cated 1n the figures, between a raised position and a lowered
position.

Furthermore, the door arrangement 10 comprises a girt
bar 12 for arming and disarming an emergency slide 13. For
this purpose, the girt bar 12 1s connected, as main interface
part, to the emergency slide 13, which 1s likewise merely
schematically indicated in the figures. The girt bar 12 1s
connectable by means of a connecting arrangement 14 to the
passenger door 11 and/or to the fuselage portion 2. The
connecting arrangement 14 comprises both passenger-door-
side components, that 1s to say components assigned to the
passenger door 11, and fuselage-portion-side components,
that 1s to say, components assigned to the fuselage portion 2.
The passenger-door-side components of the connecting
arrangement 14 can be seen particularly clearly in an upper
region of FIGS. 1 and 4. By contrast, the fuselage-portion-
side components of the connecting arrangement 14 can be
seen particularly clearly 1n a lower region of FIGS. 1 and 4.

The connecting arrangement 14 of the door arrangement
10 comprises a mechanism 16 which 1s assigned to the
passenger-door-side components of the connecting arrange-
ment 14 and which 1s configured to connect the girt bar 12
to the passenger door 11 in a disarmed state of the emer-
gency slide 13 as illustrated 1n FIGS. 1 and 2. In the case of
the emergency slide kinematic system illustrated in the
figures, the mechanism 16 1s fastened exclusively to the
passenger door 11 and not to the fuselage portion 2, to a
cabin tloor or to some other element of the aircrait segment
1.

Furthermore, the connecting arrangement 14 comprises
an engagement device 18 which 1s assigned to the fuselage-
portion-side components of the connecting arrangement 14
and which 1s configured to connect the girt bar 12 to the
fuselage portion 2 1 an armed state of the emergency slide
13 as 1illustrated 1n FIGS. 3a, 36 and 4. In the case of the
emergency slide kinematic system 1llustrated in the figures,
the engagement device 18 1s fastened exclusively to the
fuselage portion 2 and not to the passenger door 11. The
engagement device 18 comprises a locking mechanism 20,
which 1s configured to fix the girt bar 12 to the engagement
device 18 1n a decouplable manner in the armed state of the
emergency slide 13.
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The locking mechanism 20 1s actuated by the mechanism
16. In particular, the mechanism 16 1s configured to actuate
the locking mechanism 20 during the arming of the emer-
gency slide 13 such that the locking mechanism 20 1is
activated and locked and the girt bar 12 1s consequently fixed
in a decouplable manner to the engagement device. It 1s
thereby ensured that the girt bar 12 1s fixed to the engage-
ment device 18 and consequently to the fuselage portion 2
already during the aiming of the emergency slide 13.

Furthermore, the mechanism 16 1s configured to, during a
disarming of the emergency slide 13, that is to say, during a
transier of the emergency slide 13 from its armed state 1nto
its disarmed state, actuate the locking mechamism 20 such
that the locking mechanism 20 1s unlocked. By means of the
unlocking of the locking mechanism 20, the decoupling of
the girt bar 12 from the engagement device 18 1s possible,
such that the girt bar 12 can be decoupled from the fuselage
portion 2 and connected to the passenger door 11 again.

The connecting arrangement 14 1s furthermore configured
to, during the arming of the emergency slide 13, hold the girt
bar 12 positionally fixed relative to the passenger door 11
situated 1n its lowered position. Accordingly, 1n the case of
the door arrangement 10, it 1s the case that the position of the
girt bar 12 relative to the passenger door 11 1s not changed
during the transition from disarming to arming oi the
emergency slide 13 1n the lowered state of the passenger
door 11.

The mechanism 16 assigned to the passenger-door-side
components of the connecting arrangement 14 comprises a
holding element 22 and an arresting element 24. The holding
clement 22 1s fastened to the passenger door 11 so as to be
rotatable about a first rotary axle D1 relative to the passenger
door 11. By means of a rotation about the rotary axle D1, the
holding element 22 can be moved between a holding posi-
tion, shown 1 FIGS. 1 and 2, and a release position,
illustrated 1n FIGS. 3a, 35 and 4. In particular, as 1s clear
from a comparison of FIGS. 1 and 2 with FIGS. 34, 36 and
4, the holding element 22 1s transferred from 1ts holding
position 1nto its release position by means of an anticlock-
wise rotation about the first rotary axle D1 during the arming,
of the emergency slide 13. Conversely, the holding element
22 1s returned from 1ts release position into its holding
position by means of a clockwise rotation about the first
rotary axle D1 during the disarming of the emergency slide
13.

The arming and disarming of the emergency slide 13 1s
activated by means of an activation device 26, which 1is
merely schematically indicated in the figures. The activation
device 26 comprises a manually actuatable selector lever,
which 1s provided in the region of an inner side of the
passenger door 11 but which 1s not illustrated in the figures,
and a Bowden cable, which 1s likewise not shown 1in the
figures. A first end of the Bowden cable 1s connected to the
selector lever, whereas a second end of the Bowden cable 1s
connected to the holding element 22. In this way, an actua-
tion of the selector lever can be converted into a correspond-
ing movement of the holding element 22.

In particular, during the arming of the emergency slide 13,
the holding element 22 1s moved from its holding position,
shown 1 FIGS. 1 and 2, into 1ts release position, illustrated
in FIGS. 3a, 3b and 4, by means of a corresponding
actuation of the selector lever which induces an anticlock-
wise rotation of the holding element 22 about the first rotary
axle D1. By contrast, during the disarming of the emergency
slide 13, the holding element 22 is transierred from 1its
release position, illustrated 1n FIGS. 3a, 35 and 4, into its
holding position, shown 1n FIGS. 1 and 2, by means of a

5

10

15

20

25

30

35

40

45

50

55

60

65

12

corresponding actuation of the selector lever which induces
a clockwise rotation of the holding element 22 about the first
rotary axle D1.

In 1ts holding position, the holding element 22 1s config-
ured to connect the girt bar 12 to the passenger door 11. For
this purpose, the holding element 22, which 1n the variant of
a door arrangement 10 shown in the figures 1s designed 1n
the form of a lever with lever arms extending from the first
rotary axle D1, comprises a recerving portion 28 arranged in
the region of a first end of the holding element 22. The
receiving portion 28 1s designed here 1n the form of a curved
lever arm and engages under the girt bar 12 when the
holding element 22 1s situated 1n its holding position in the
disarmed state of the emergency slide 13. In this way, the
holding element 22, when arranged 1n 1ts holding position in
the disarmed state of the emergency slide, 1s 1n engagement
with the girt bar 12 and securely fixes the girt bar 12 to the
passenger door 11.

By contrast, the receiving portion 28 of the holding
clement 22 1s positioned laterally oflset in relation to the girt
bar 12 with respect to a longitudinal axis L of the girt bar 12,
and releases the girt bar 12 when the holding element 22, as
shown 1n FIGS. 3a, 36 and 4, is situated in its release
position 1n the aimed state of the emergency slide 13. The
girt bar 12 1s then no longer fixed to the passenger door 11
by means of the holding element 22. Accordingly, the
holding element 22 and the girt bar 12 disengage when the
passenger door 11 1s raised 1n the armed state, as 1llustrated
in FIG. 4.

A first and a second actuation portion 64, 66 are provided
on the holding element 22. The first actuation portion 64 1is
arranged 1n the region of a second end of the holding
clement 22. By contrast, the second actuation portion 66 1s
arranged 1n the region of the first end of the holding element
22 and 1s formed by an end portion of the recerving portion
28 of the holding element 22.

The arresting element 24 serves for arresting the holding
clement 22 selectively 1n its holding position or 1n 1ts release
position. In the embodiment of a door arrangement 10
shown 1n the figures, the arresting element 24 1s fastened to
the passenger door 11 adjacently with respect to the holding
clement 22 and 1s rotatable about a second rotary axle D2
relative to the passenger door 11 between a decoupled
position, shown 1 FIGS. 2, 3¢ and 3b, and an arresting
position, 1llustrated 1n FIGS. 1 and 4. The second rotary axle
D2 of the arresting element 24 extends substantially parallel
to the first rotary axle D1 of the holding element 22. By
means of an anticlockwise rotation about the second rotary
axle D2, the arresting element 24 is transferred from its
decoupled position 1nto its arresting position. By contrast, a
clockwise rotation of the arresting element 24 about the
second rotary axle D2 has the eflect that the arresting
clement 24 1s transierred from 1ts arresting position into 1ts
decoupled position.

When the arresting element 24 1s situated in 1ts arresting,
position, 1t interacts with the holding element 22 such that a
rotation of the holding element 22 about the first rotary axle
D1 1s prevented. In this way, the holding element 22 can be
arrested selectively 1n its holding position or 1n 1ts release
position, see FIGS. 1 and 4. By contrast, when the arresting
clement 24 1s situated 1n 1ts decoupled position, 1t 1s not 1n
contact with the holding element 22, such that the holding
clement 22 can rotate freely about the first rotary axle D1,
see F1GS. 2, 3aq and 3b. Accordingly, the holding element 22
can then be transferred from 1ts holding position nto 1ts
release position or from its release position into its holding
position.
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The arresting element 24 1s designed 1n the form of a lever
with lever arms extending from the second rotary axle D2.
In the region of a first end, the arresting clement 24
comprises a first arresting device 30. When the arresting
clement 24 1s situated 1n 1ts arresting position, the {first
arresting device 30, which may be formed for example by an
end portion of a lever arm of the arresting element 24, 1s 1n
engagement with a complementary second arresting device
32 of the holding element 22. In this way, the holding
clement 22 1s arrested 1n 1ts holding position and/or 1n 1ts
release position. The second arresting device 32 of the
holding element 22 comprises a first and a second arresting,
projection 34, 36 which extend substantially parallel to one
another from a surface, facing toward the arresting element
24, of the holding element 22. The first arresting projection
34 1s arranged further remote from the first rotary axle D1,
and closer to a second end of the holding element 22, than
the second arresting projection 36.

By means of the interaction of the first arresting device 30
of the arresting element 24 with the first arresting projection
34 of the second arresting device 32 of the holding element
22, the holding element 22 1s arrested in 1ts holding position,
as shown in FIG. 1. By contrast, by means of the interaction
of the first arresting device 30 of the arresting element 24
with the second arresting projection 36 of the second arrest-
ing device 32 of the holding element 22, the holding element
22 1s arrested 1n 1ts release position, as shown in FIG. 4.
Accordingly, the holding element 22 1s rotated further anti-
clockwise about the first rotary axle D1 1n 1ts release
position, when the first arresting device 30 of the arresting
clement 24 1s 1n engagement with the second arresting
projection 36 of the holding element 22, than in 1ts holding
position, when the first arresting device 30 of the arresting,
clement 24 1s 1n engagement with the first arresting projec-
tion 34 of the holding element 22.

It 1s thus also the case that the arresting position that the
arresting element 24 assumes in order to arrest the holding
clement 22 1n 1ts holding position differs from the arresting
position that the arresting element 24 assumes 1n order to
arrest the holding element 22 1n 1ts release position. In
particular, 1n the variant of a door arrangement 10 shown 1n
the figures, 1n 1ts arresting position in which 1t arrests the
holding element 22 1n 1ts release position, as shown in FIG.
4, the arresting element 24 1s, relative to 1ts decoupled
position illustrated 1n FIGS. 2, 3a and 3b, rotated a few
degrees further anticlockwise about the second rotary axle
D2 than in 1ts arresting position i which 1t arrests the
holding element 22 1n 1ts holding position, as shown 1n FIG.
1.

In the region of its second end, the arresting element 24
1s equipped with a decoupling device 38 which, in the
embodiment of a door arrangement 10 shown here, is
designed 1n the form of a curved lever arm of the arresting
clement 24. The decoupling device 38 1s configured to,
during the lowering of the passenger door 11, abut against an
abutment surface 40 formed on the engagement device 18.
By means of the interaction of the decoupling device 38 of
the arresting element 24 with the abutment surface 40 of the
engagement device 18, the arresting element 24, which 1s
preloaded 1nto 1ts arresting position by means of a spring 42,
1s rotated clockwise about the second rotary axle D2, and
thus transferred from 1ts arresting position 1nto its decoupled
position 1illustrated 1 FIGS. 2, 3a and 35, counter to the
force of the spring 42.

If the passenger door 11 1s situated in 1ts raised position
as shown 1n FIG. 1 and the emergency slide 13 1s disarmed,
the holding element 22 1s, as described above, arranged 1n its
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holding position and arrested by means of the arresting
clement 24 situated in its arresting position. During the
lowering of the passenger door 11, the arresting element 24
1s rotated clockwise about the second rotary axle D2, and
thus transferred from 1ts arresting position 1nto its decoupled
position, see FIGS. 2, 3a and 35, by means of the interaction
of the decoupling device 38 of the arresting element 24 with
the abutment surface 40 of the engagement device 18. As a
result, a movement of the holding element 22 from its
holding position 1nto its release position, and consequently
a decoupling of the girt bar 12 from the passenger door 11,
are made possible.

If, as shown 1n FIG. 4, the passenger door 11 1s now raised
in the armed state of the emergency slide 13, that 1s to say,
in a state 1n which the girt bar 12 1s fixed to the fuselage
portion 2 and 1s locked i a decouplable manner to the
engagement device 18, the decoupling device 38 of the
arresting element 24 moves away from the abutment surface
40 of the engagement device 18, such that the arresting
clement 24 rotates anticlockwise about the second rotary
axle D2 owing to the preload force of the spring 42, and thus
moves back from its decoupled position nto 1ts arresting
position again. Here, the first arresting device 30 of the
arresting element 24 enters into engagement with the second
arresting projection 36 of the second arresting device 32 of
the holding element 22, such that the holding element 22 1s
fixed 1n 1ts release position, see FIG. 4.

The engagement device 18 fastened to the fuselage por-
tion comprises a base plate 44, which extends substantially
parallel to a cabin floor (not illustrated 1n the figures) of the
aircraft segment 1. The abutment surface 40, which 1is
designed for interacting with the decoupling device 38, i1s
formed by a part of a top side of the base plate 44. The base
plate 44 1s formed as a single piece with a holding portion
46, which extends substantially parallel to the passenger
door 11 and substantially perpendicular to the girt bar 12 and
to the base plate 44. In the holding portion 46, there 1s
formed a receiving recess which receives the girt bar 12
when the passenger door 11 1s situated 1n 1ts lowered
position, as shown in FIGS. 2, 3a and 35, and when the
passenger door 11 1s raised in the armed state of the
emergency slide 13, as 1llustrated 1n FIG. 4. The shape and
the size of the receiving recess 48 are adapted to the shape
and the size of the girt bar 12. In the case of the door
arrangement 10 illustrated 1n the figures, the receiving recess
1s of U-shaped form and is thus suitable for receiving the girt
bar 12, which has a substantially circular cross section.

The locking mechanism 20 of the engagement device 18
comprises a lock apparatus 350, which i1s rotatable about a
third rotary axle D3 between an unlocking position, shown
in FIG. 1, and a locking position, i1llustrated in FIGS. 2, 3aq,
36 and 4. When situated 1n 1ts locking position, the lock
apparatus 30 permits a decoupling of the girt bar 12 from the
engagement device 18. By contrast, 1n 1ts locking position,
the lock apparatus serves for fixing the girt bar 12 to the
engagement device 18. A spring 352 resiliently preloads the
lock apparatus S0 1nto 1ts unlocking position shown 1n FIG.
1.

The lock apparatus 50 comprises a first lock arm 354,
which extends from the third rotary axle D3, and a second
lock arm 56, which likewise extends from the third rotary
axle D3. In the exemplary embodiment of a door arrange-
ment shown 1n the figures, the first and the second lock arm
54, 56 of the lock apparatus 50 define an angle of approxi-
mately 80°. The first lock arm 54 comprises a first portion
54a, which 1s arranged adjacent to the third rotary axle D3,
and a second portion 345, which 1s arranged in the region of
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a Tree end of the first lock arm 54. The second portion 5456
1s inclined relative to the first portion 54a 1n the direction of
the second lock arm 56. Here, the first and the second
portion 56a, 565 of the first lock arm 54 define an angle of
approximately 135°.

As can be seen most clearly from a comparison of FIGS.
1 and 2, the lock apparatus 30 i1s configured to, during the
lowering of the passenger door 11 in the disarmed state of
the emergency slide 13, interact with the girt bar 12 such that
the lock apparatus 50 1s rotated from 1ts unlocking position
into its locking position. In particular, during the lowering of
the passenger door 11 in the disarmed state of the emergency
slide 13, the girt bar 12 exerts a pressure force on the second
lock arm 56 of the lock apparatus 50, as a result of which the
lock apparatus 50 1s rotated clockwise about the third rotary
axle D3 from its unlocking position into 1ts locking position.
By contrast, during the raising of the passenger door 11 1n
the disarmed state of the emergency shide 13, the lock
apparatus 50 1s rotated back anticlockwise about the third
rotary axle D3 from 1ts locking position into 1ts unlocking
position by the force of the spring 52.

When the lock apparatus 50 i1s arranged in its locking
position 1illustrated 1n FIGS. 2, 3a, 36 and 4, the first lock
arm 54 engages over the girt bar 12, whereas the second lock
arm 56 engages under the girt bar 12. Accordingly, the two
lock arms 54, 56 of the lock apparatus 50 form a “gripper”
which encloses the girt bar 12 and which holds the girt bar
12 1n 1ts position in the engagement device 18, wherein, 1n
particular, the first lock arm 54, which engages over the girt
bar 12, serves for fixing the girt bar 12 1n the receiving recess
48 of the engagement device.

Furthermore, the locking mechanism 20 comprises a
blocking mechanism 38 which 1s configured to, during the
arming ol the emergency slide 13, be actuated by the
mechanism 16 of the connecting arrangement 14 1n order to
block the lock apparatus 50 1n its locking position. Further-
more, the blocking mechanism 58 1s configured to, during
the disarming of the emergency slide 13, be actuated by the
mechanism 16 in order to eliminate the blocking of the lock
apparatus 30 in 1ts locking position.

The blocking mechanism 38 comprises a first lock ele-
ment 60, which 1s formed integrally with the lock apparatus
50. The first lock element 60 extends, similarly to the two
lock arms 54, 56 of the lock apparatus 50, from the third
rotary axle D3, and forms an angle>90° with each of the two
lock arms 54, 56 of the lock apparatus 50. An opening 62 1s
formed 1n the first lock element. Furthermore, the blocking
mechanism 58 comprises a second lock element 635 of
complementary form with respect to the first lock element.
The second lock element 65 1s rotatable about a fourth rotary
axle D4 between a non-engagement position, shown 1in
FIGS. 1 and 2, and an engagement position, illustrated 1n
FIGS. 3a, 3b and 4. When situated 1n its non-engagement
position, the second lock element 65 releases the first lock
clement 60 1n order to eliminate the blocking of the lock
apparatus 50 1n 1ts locking position. By contrast, when
arranged 1n 1ts engagement position, the second lock ele-
ment 65 1s 1n engagement with the first lock element 60 in
order to block the lock apparatus 50 1n 1ts locking position.

The second lock element 65 comprises a lever arm 67
which extends from the fourth rotary axle D4 1n the direction
of the lock apparatus 50. A detent opening 68 1s formed 1n
the lever arm 67. Furthermore, the second lock element 65
1s equipped with a first actuation element 70. The first
actuation element 70 1s configured to, during the arming of
the emergency slide 13, interact with the mechanism 16 in
order to move the second lock element 65 from 1ts non-
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engagement position into 1ts engagement position. The first
actuation element 70 extends, 1n the region of a free end of
the second lock element 65, upwards from a top side of the
lever arm 67, and comprises a carrier portion 72 which
extends substantially perpendicularly upwards from the top
side of the lever arm 67. The carrier portion 72 bears a
contact portion 74, which extends substantially parallel to
the lever arm 67.

From a bottom side, facing toward the lever arm 67, of the
contact portion 74, a pin 76 projects substantially parallel to
the carrier portion 72. The pin 76 1s configured to be
received 1n the opening 62 of the first lock element 60. By
means of the interaction of the pin 76 with the opening 62
of the first lock element 60, the lock apparatus 50, which 1s
formed integrally with the first lock element 60, 1s fixed 1n
its locking position. A spring 77 serves for preloading the
second lock element 635 1nto 1ts non-engagement position
illustrated 1n FIGS. 1 and 2.

Finally, the blocking mechanism comprises a third lock
clement 78, which 1s rotatable about a fifth rotary axle D5
between a non-engagement position, shown in FIG. 2, and
an engagement position, illustrated in FIGS. 1, 3a, 35 and 4.
When situated 1n 1ts non-engagement position, the third lock
element 78 releases the second lock element 65, such that a
rotation of the second lock element 65 from 1ts engagement
position, shown in FIGS. 3aq, 36 and 4, into 1ts non-
engagement position, illustrated in FIGS. 1 and 2, 1s pos-
sible. By contrast, the third lock element 78 fixes the second
lock element 65 1n 1ts engagement position when said third
lock element 1s 1tself situated 1n 1ts engagement position.

The third lock element 78 1s equipped with a detent lug 80
which 1s configured to interact with the detent opening 68
provided on the second lock element 65. In particular, the
detent lug 80 projects through the detent opening 68 and lies
against a detent surface 82 of the second lock element 65
when both the second lock element 65 and the third lock
clement 78 are situated in their engagement position, see
FIGS. 3a, 35 and 4. The detent surface 82 1s formed by a
region, adjacent to the detent opening 68, of the top side of
the lever arm 67 of the second lock element 65. Accordingly,
the detent lug 80 of the third lock element 78 prevents the
second lock element 65 from being rotated anticlockwise
about the fourth rotary axle D4 from its engagement position
into 1ts non-engagement position by the force of the spring
77.

Furthermore, the third lock element 78 comprises a sec-
ond actuation element 84. The second actuation element 84,
which extends through an opening 85 formed 1n the base
plate 44 of the engagement device 18, 1s configured to,
during the disarming of the emergency slide 13, be actuated
by the mechanism 16 in order to move the third lock element
78 from 1ts engagement position, shown in FIGS. 1, 3a, 35
and 4, mto 1ts non-engagement position, i1llustrated 1n FIG.
2. The third lock element 78 1s preloaded 1nto 1ts engagement
position by the force of a spring 86.

If the passenger door 11 1s situated 1n its raised position,
as shown 1n FIG. 1, and the emergency slide 13 1s disarmed,
the lock apparatus 50 is situated 1n its unlocking position.
The second lock element 635 1s situated 1n 1ts non-engage-
ment position. By contrast, the third lock element 78 1s
arranged 1n 1ts engagement position, but 1s not 1n engage-
ment with the second lock element 65.

When the passenger door 11 1s lowered, the girt bar 12
comes 1nto contact with the second lock arm 56 of the lock
apparatus 50 and pushes the second lock arm 56 1n the
direction of the base plate 44 of the engagement device 18.
As a result, the lock apparatus 50 1s transierred, clockwise
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about the third rotary axle D3, from its unlocking position
into its locking position, see FIG. 2. The receiving portion 28
of the holding element 22, which 1s situated in 1ts holding
position, 1s received in the opening 85 1n the base plate 44
of the engagement device 18 during the lowering of the
passenger door 11. Furthermore, the second actuation por-
tion 66 formed on the holding element 22 interacts with the
second actuation element 84 of the third lock element 78. By
means of the pressure force exerted on the second actuation
clement 84 by the second actuation portion 66 of the holding
element 22, the third lock element 78 1s, as shown 1n FIG.
2, rotated clockwise about the fifth rotary axle D3 from 1ts
engagement position 1nto i1ts non-engagement position coun-
ter to the force of the spring 86. Finally, the arresting
clement 24 1s, as a result of the lowering of the passenger
door 11, transferred from i1ts arresting position into its
decoupled position, whereby, as described above, a move-
ment of the holding element 22 from 1ts holding position into
its release position 1s made possible.

If the arming of the emergency slide 13 1s now activated
by means of the activation device 26, the holding element 22
1s rotated anticlockwise about the first rotary axle D1 into 1ts
release position, see FIGS. 3a and 3b. Here, the first actua-
tion portion 64 formed on the holding element 22 abuts
against the first actuation element 70 of the second lock
clement 65. In particular, the first actuation portion 64 exerts
a pressure force on the contact portion 74 of the first
actuation element 70, as a result of which the second lock
clement 63 1s rotated clockwise about the fourth rotary axle
D4 from its non-engagement position into 1ts engagement
position shown 1n FIGS. 3a, 35 and 4.

As a result, the pin 76 formed on the second lock element
65 1s imntroduced 1nto the opening 62 of the first lock element
60, which 1s formed integrally with the lock apparatus 50.
Furthermore, during the movement of the second lock
clement 65 from 1ts non-engagement position into 1ts
engagement position, the detent lug 80 of the third lock
clement 78 1s guided through the detent opening 68 formed
in the lever arm 67 of the second lock element 65. Here, the
rotation of the holding element 22 from 1ts holding position
into 1ts release position causes the decoupling of the second
actuation portion 66 of the holding element 22 from the
second actuation element 84 of the third lock element 78.
The third lock element 78 1s accordingly rotated back
anticlockwise about the fifth rotary axle DS from its non-
engagement position 1to its engagement position by the
force of the spring 86.

At the end of the arming process, both the second lock
clement 635 and the third lock element 78 1s situated 1n 1ts
engagement position, in which the detent lug 80 of the third
lock element 78 lies against the detent surface 82 of the
second lock element 635 and holds the second lock element
65 1n its engagement position counter to the force of the
spring 77. The second lock element 65 in turn, by means of
1its interaction with the first lock element 60, fixes the lock
apparatus 50, which 1s formed 1ntegrally with the first lock
clement 60, 1n 1ts locking position. Accordingly, the block-
ing mechanism 358 blocks the lock apparatus 50 1n 1ts locking
position, 1n which 1t fixes the girt bar 12 to the engagement
device 18.

If, finally, the passenger door 11 1s raised in the armed
state of the emergency slide 13, as shown in FIG. 4, the girt
bar 12 remains fixed to the engagement device 18, and
consequently to the fuselage portion 2, by means of the lock
apparatus 50 of the locking mechanism 20. The emergency
slide 13 can deploy, and i1s securely held on the fuselage
portion 2 by means of the interaction of the girt bar 12 with
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the locking mechanism 20. By contrast, those components
22, 24 of the mechanism 16 which are fastened to the
passenger door 11 decouple from the girt bar 12 and from the
engagement device 18 during the raising of the passenger
door 11. As soon as the decoupling device 38 of the arresting
clement 24 1s raised from the abutment surface 40 formed on
the base plate 44, the arresting element 24 rotates anticlock-
wise about the second rotary axle D2 owing to the preload
force of the spring 42, until the first arresting device 30 of
the arresting element 24 engages with detent action, as
described above, with the second arresting projection 36 of
the second arresting device 32 of the holding element 22,
and thus arrests the holding element 22 i1n 1ts release
position.

By contrast, if it 1s the mtention for the armed state of the
emergency slide 13 illustrated 1n FIGS. 3a and 36 to be
climinated and for the emergency slide 13 to be disarmed,
the activation device 26 1s activated again. In the event of an
activation of the activation device 26 for the purposes of
disarming the emergency slide 13, the manual actuation of
the selector lever however induces a rotation of the holding
clement 22 clockwise about the first rotary axle D1 from 1ts
release position shown 1n FIGS. 3a and 35 into 1ts holding
position. Here, the second actuation portion 66 of the
holding element 22 of the third lock element 78 interacts,
whereby the third lock element 78 1s moved clockwise about
the fifth rotary axle DS into its non-engagement position
shown 1n FIG. 2. As a result, the detent lug 80 of the third
lock element 78 decouples from the detent surface 82
formed on the second lock element 65, and the second lock
clement 65 1s also rotated anticlockwise about the fourth
rotary axle D4 from 1ts engagement position into 1ts non-
engagement position by the force of the spring 77.

As a result, the pin 76 of the second lock element 65
decouples from the opening 62 of the first lock element 60,
and the lock apparatus 50, which i1s formed integrally with
the first lock element 60, 1s rotated anticlockwise about the
third rotary axle D3 from its locking position into its
unlocking position by the force of the spring 52. The
blocking mechanism 58 1s consequently configured to, dur-
ing the disarming of the emergency slide 13, be actuated by
the mechanism 16, that 1s to say, by the second actuation
portion 66 formed on the holding element 22, in order to
climinate the blocking of the lock apparatus 50 1n its locking
position.

If the passenger door 11 1s now raised, the girt bar 12 1s
driven along by the receiving portion 28 of the holding
clement 22 and 1s thus securely fixed to the passenger door
11 again. Furthermore, the arresting eclement 24 rotates
anticlockwise about the second rotary axle D2 owing to the
preload force of the spring 42, until the first arresting device
30 of the arresting element 24 engages with detent action, as
described above, with the first arresting projection 34 of the
second arresting device 32 of the holding element 22, and
thus arrests the holding element 22 1n 1ts release position, as
soon as the decoupling device 38 of the arresting element 24
1s raised from the abutment surface 40 formed on the base
plate 44.

The door arrangement 10 described here 1s advantageous,
in particular, with regard to at least some of the following
points:

The girt bar 1s fixed to the engagement device already

immediately during the arming of the emergency slide.
An additional locking step that first takes place during
the activation of the emergency slide 1s thus avoided.

The connecting arrangement has a small number of 1ndi-

vidual components and therefore a low weight.
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During the arming of the emergency slide, the girt bar
remains 1n 1ts position 1n relation to emergency slide,
door and fuselage portion.

Relatively low complexity of the connecting arrangement,
with a positive eflect on production and assembly
times.

Robust interface between door, girt bar and fuselage
portion with regard to handling and tolerance eflects.

Shorter/fewer production and maintenance times/inter-
ruptions.

While at least one exemplary embodiment of the present
invention(s) 1s disclosed herein, 1t should be understood that
modifications, substitutions and alternatives may be appar-
ent to one of ordinary skill in the art and can be made
without departing from the scope of this disclosure. This
disclosure 1s intended to cover any adaptations or variations
of the exemplary embodiment(s). In addition, in this disclo-
sure, the terms “comprise” or “comprising” do not exclude
other elements or steps, the terms “a” or “one” do not
exclude a plural number, and the term “or” means either or
both. Furthermore, characteristics or steps which have been
described may also be used 1n combination with other
characteristics or steps and 1n any order unless the disclosure
or context suggests otherwise. This disclosure hereby incor-
porates by reference the complete disclosure of any patent or
application from which 1t claims benefit or priority.

The 1nvention claimed 1s:

1. A door arrangement for an aircrait segment, which door

arrangement comprises:
a passenger door,
a fuselage portion accommodating the passenger door,
wherein the passenger door 1s movable relative to the
fuselage portion between a raised position and a low-
ered position, and
a girt bar for arming and disarming an emergency slide,
which girt bar 1s connectable by means of a connecting,
arrangement to at least one of the passenger door or to
the fuselage portion,
wherein the connecting arrangement comprises a mecha-
nism which 1s configured to, during arming of the
emergency slide, actuate a locking mechanism of an
engagement device fastened to the fuselage portion,
such that the girt bar 1s fixed 1n a decouplable manner
to the engagement device,
wherein the locking mechanism of the engagement device
COmMprises:
a lock apparatus which i1s rotatable about a third rotary
axle between an unlocking position and a locking
position, wherein the lock apparatus 1s configured, 1n
the unlocking position, to permit a decoupling of the
oirt bar from the engagement device, and 1s config-
ured, 1n the locking position, to {ix the girt bar to the
engagement device, and
a blocking mechanism attached to the fuselage portion
and stationary relative thereto when the passenger
door 1s moved between the raised position and the
lowered position, the blocking mechanism config-
ured to at least one of:
during the arming of the emergency slide, be actu-
ated by the mechanism to block the lock apparatus
in the locking position, or

during the disarming ol the emergency slide, be
actuated by the mechanism to eliminate the block-
ing of the lock apparatus in the locking position.

2. The door arrangement according to claim 1, wherein at

least one of:
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the mechanism of the connecting arrangement 1s config-
ured to connect the girt bar to the passenger door 1n a
disarmed state of the emergency shide, or

the engagement device of the connecting arrangement 1s

configured to connect the girt bar to the fuselage
portion 1n an armed state of the emergency slide.

3. The door arrangement according to claim 1, wherein
the mechanism of the connecting arrangement 1s further-
more configured to, during disarming of the emergency
slide, actuate the locking mechanism of the engagement
device fastened to the fuselage portion, such that the locking
mechanism 1s unlocked.

4. The door arrangement according to claim 1, wherein
the connecting arrangement 1s configured to, during the
arming of the emergency slide, hold the girt bar positionally
fixed relative to the passenger door situated in the lowered
position.

5. The door arrangement according to claim 1,

wherein the mechanism comprises a holding element

which 1s fastened to the passenger door and which 1s
rotatable about a first rotary axle relative to the pas-
senger door between a holding position and a release
position,

wherein the holding element 1s configured, 1n the holding

position, to connect the girt bar to the passenger door
and 1s configured, 1n the release position, to release the
girt bar, and

wherein the holding element comprises at least one of:

a receiving portion which 1s arranged in a region of a
first end of the holding element and which 1s con-
figured to receive the girt bar, and hold the girt bar
in a position relative to the passenger door, when the
holding element 1s situated 1n the holding position 1n
a disarmed state of the emergency slide, or

a first actuation portion which is arranged 1n a region of
a second end of the holding element and which 1s
configured to actuate the locking mechanism of the
engagement device such that the girt bar 1s fixed 1n
a decouplable manner to the engagement device
when the holding element 1s rotated about the first
rotary axle relative to the passenger door from the
holding position into the release position during the
arming of the emergency slide.

6. The door arrangement according to claim 3, wherein
the receiving portion of the holding element comprises a
second actuation portion which 1s configured to actuate the
locking mechanism of the engagement device such that the
locking mechanism 1s unlocked when the holding element 1s
rotated about the first rotary axle relative to the passenger
door from the release position into the holding position
during the disarming of the emergency slide.

7. The door arrangement according to claim 3,

wherein the mechanism comprises an arresting element

which 1s fastened to the passenger door and which 1s

rotatable about a second rotary axle relative to the
passenger door between at least one arresting position
and a decoupled position,

wherein the arresting element 1s configured, 1n the arrest-

ing position, to arrest the holding element 1n at least one

of the holding position or the release position and 1s

configured, 1 the decoupled position, to permit a

rotation of the holding element about the first rotary
axle, and

wherein the arresting element comprises:

a first arresting device which 1s arranged 1n a region of
a first end of the arresting element and which 1s
configured to engage with a complementary second
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arresting device of the holding element 1n order to
arrest the holding element 1n at least one of the

holding position or the release position when the

arresting element 1s situated 1n the arresting position,
or
a decoupling device which 1s arranged 1n a region of a
second end of the arresting element and which 1s
configured to, during the lowering of the passenger
door, abut against an abutment surface, which 1s
formed on the engagement device, to rotate the
arresting element about the second rotary axle from
the arresting position into the decoupled position.
8. The door arrangement according to claim 5, which
turthermore comprises:

an activation device which 1s configured to activate the
arming and disarming of the emergency slide,

wherein the activation device 1s configured to trigger a
movement of the holding element between the holding
position and the release position.

9. The door arrangement according to claim 1, wherein
the engagement device comprises a holding portion in which
a recerving recess 1s formed, wherein the receiving recess 1s
configured to receive the girt bar.

10. The door arrangement according to claim 1, wherein
the lock apparatus 1s configured to, during the lowering of
the passenger door 1n a disarmed state of the emergency
slide, interact with the girt bar such that the lock apparatus
1s rotated from the unlocking position nto the locking
position.

11. The door arrangement according to claim 1, wherein
the lock apparatus comprises at least one of:

a first lock arm which extends from the third rotary axle

and which 1s configured to engage over the girt bar 1n
a lowered state of the passenger door, or

a second lock arm which extends from the third rotary
axle and which 1s configured to engage under the girt
bar 1n the lowered state of the passenger door.

12. An aircraft segment which comprises a door arrange-

ment according to claim 1.

13. A door arrangement for an aircrait segment, which
door arrangement comprises:

a passenger door,

a fuselage portion accommodating the passenger door,
wherein the passenger door 1s movable relative to the
fuselage portion between a raised position and a low-
ered position, and

a girt bar for arming and disarming an emergency slide,
which girt bar 1s connectable by means of a connecting,
arrangement to at least one of the passenger door or to
the fuselage portion,

wherein the connecting arrangement comprises a mecha-
nism which 1s configured to, during arming of the
emergency slide, actuate a locking mechanism of an
engagement device fastened to the fuselage portion,
such that the girt bar 1s fixed 1n a decouplable manner
to the engagement device,
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wherein the locking mechanism of the engagement device

COMPrises:

a lock apparatus which 1s rotatable about a third rotary
axle between an unlocking position and a locking
position, wherein the lock apparatus 1s configured, 1n
the unlocking position, to permit a decoupling of the
girt bar from the engagement device, and 1s config-
ured, in the locking position, to {ix the girt bar to the

engagement device, and
a blocking mechanism which 1s configured to at least

one of:

during the arming of the emergency slide, be actu-
ated by the mechanism to block the lock apparatus
in the locking position, or

during the disarming of the emergency slide, be
actuated by the mechanism to eliminate the block-
ing of the lock apparatus in the locking position,

wherein the blocking mechanism comprises:

a first lock element which 1s formed on the lock
apparatus and which extends from the third rotary
axle of the lock apparatus,

a second lock element which 1s of complementary
design with respect to the first lock element and
which 1s rotatable about a fourth rotary axle
between a non-engagement position and an
engagement position,

wherein the second lock element, 1n the non-engage-
ment position, releases the first lock element to
climinate the blocking of the lock apparatus 1n the
locking position, and, in the engagement position,
1s 1 engagement with the first lock element to
block the lock apparatus in the locking position,
and

a third lock element which 1s rotatable about a fifth
rotary axle between a non-engagement position
and an engagement position, wherein the third
lock element, 1n the non-engagement position,
releases the second lock element to permit a
rotation of the second lock element from the
engagement position into the non-engagement
position, and, 1n the engagement position, 1s 1n
engagement with the second lock element to fix
the second lock element in the engagement posi-
tion.

14. The door arrangement according to claim 13, wherein

at least one of:

the second lock element comprises a first actuation ele-
ment which 1s configured to, during the arming of the
emergency slide, be actuated by the mechanism 1n
order to move the second lock element from the non-
engagement position nto the engagement position, or

the third lock element comprises a second actuation
clement which 1s configured to, during the disarming of
the emergency slide, be actuated by the mechanism in
order to move the third lock element from the engage-
ment position into the non-engagement position.
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